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contracted pseudopotential basis set 8 on Ir and the 6-31G(d,p) basis set 9 on all other atoms. Nonanalytical integrals were evaluated using the integral=grid=ultrafine option as implemented in the Gaussian 09 software package. 10 The nature of all stationary points was verified by analytic computation of vibrational frequencies, which were also used for the computation of zero-point vibrational energies, molecular partition functions (with all frequencies below 50 cm -1 , with the exception of the imaginary frequency of transition states, replaced by 50 cm -1 when computing free energies), and for determining the reactants and products associated with each transition-state structure. 11 Partition functions were used in the computation of 333 K thermal contributions to the free energy employing the usual ideal-gas, rigid-rotator, harmonic oscillator approximation. 11 Freeenergy contributions were added to single-point, SMD-solvated M06 electronic energies computed at the optimized geometries obtained with the initial basis with the SDD basis set on Ir and the larger 6-311++G(2d,p) basis set 9 on all other atoms to arrive at final, composite free energies. As mentioned above, solvation effects associated with water as the solvent were accounted for using the SMD aqueous continuum solvation model. 7 For all non-gas species, a 1 M standard state was used for all species in solution, thus, an adjustment for the 1 atm to 1 M standard-state concentration change of RT ln(24.5), (1.89 kcal/mol at 298 K) was added to the computed gas-phase free energies.
In the case of the water solvent, the 1 atm gas-phase free energy is adjusted by the sum of a 1 atm 
